Rapid intravascular injection into limb skeletal muscle: a damage assessment study.
We have recently developed a simple and highly efficient methodology for delivering plasmid DNA (pDNA) to skeletal muscle cells of mammalian limbs. The procedure involves the rapid intravascular injection of a large volume of saline (containing pDNA) into the vasculature of the distal limb. As a result of the robust delivery methodology involved, it is important to understand the effects of the injection procedure on the skeletal muscle tissue in the targeted limb. In previous studies, only modest and transient muscle damage was noted. In this study we quantitatively assessed the degree of muscle damage in rat limbs following intravascular injections using muscle histology (H&E staining), membrane integrity (Evans blue staining), and leukocyte infiltration (immunohistochemistry) assays. The rapid extravasation of fluid during the injection process resulted in edema of the muscle tissue of the targeted limb; however, the edema was transient and resolved within 24 h. Consistent with observations from previous studies, minimal levels of myofiber damage were detected. Immunohistochemical labeling indicated that increased numbers of neutrophils (CD43+) and macrophages (ED1+ and ED2+) were present in the muscle tissue interstitium shortly after injection but that elevations were relatively modest and resolved by 2 weeks postinjection.